PKA in the suppression of RP.
Results

Suppression of RP by Presynaptic Activation
type. The conditioning depolarizations of a PN potentiated the GABA or muscimol response for more than 30 of GABA on RP, we coupled iontophoretic application min (174% Ϯ 18% and 170% Ϯ 12%, respectively, at of GABA with the conditioning depolarizations of a PN. 20 min) (Figures 2A, 2C, and 2D) . During the conditioning, GABA was applied once during each 500 ms depolarizneither GABA nor muscimol was applied. GABA and ing pulse. This conjunctive conditioning potentiated the muscimol response were completely blocked by bicu-GABA response only slightly and its amplitude returned culline (20 M), a selective antagonist for GABA A Rs (data to the initial level 15-20 min after the conditioning not shown). We then confirmed that the GABA A R respon-(104% Ϯ 8%, at 20 min) ( Figures 2B and 2C) . Therefore, siveness is potentiated by the depolarizations of a PN.
we conclude that GABA exerts a suppressive effect on We next addressed how presynaptic activation sup-RP. On the other hand, iontophoretic muscimol applicapressed RP. Since GABA is released from the presynaption coupled with the depolarizations had no effect on tic terminals, GABA is an obvious candidate for the mediator of suppressive effect on RP. To examine the effect the RP amplitude (176% Ϯ 22%, at 20 min) ( Figure 2D ). . The result that RP induction was suppressed only at the site where GABA was applied during the conditionsignificant difference). We conclude from the above that the postsynaptic GABA B Rs activated by GABA released ing depolarizations indicates that the RP suppression is site specific and suggests a possible mechanism for from presynaptic terminals during the postsynaptic depolarizations suppresses RP of GABA A responsiveness.
synapse-specific regulation of transmission efficacy. Application of baclofen affected neither the amplitude and time course of mIPSCs, nor the responses to musciEffective Timing of GABA Application mol and recording conditions.
to Suppress RP To examine the critical time window for GABA application to suppress RP, we changed the timing of iontophoSite Specificity of RP Suppression RP is not a synapse-specific mechanism. It should be retic GABA application relative to the conditioning depolarizations of a PN. When the conditioning GABA induced at all inhibitory synapses on a PN after strong depolarizations. In contrast, the suppression of RP can application (five times at 0.5 Hz) ended 1 s before the start of conditioning depolarizations, the RP of GABA be regulated at individual synapses because it is brought about by presynaptic activity. To examine whether RP response was not suppressed (170% Ϯ 10%, at 20 min) ( Figure 5B ). In contrast, when the conditioning GABA is suppressed only at the site that receives GABA, we iontophoretically applied GABA to two spatially distinct application was started 1 s after the end of depolarizations, the RP was suppressed (97% Ϯ 6%, at 20 min) regions of PN dendrites (Ͼ100 m apart) ( Figure 4A ). and 5B). The conditioning GABA application cyclases, which should decrease PKA activity. We next started 3 s after the depolarizations slightly suppressed investigated whether or not cAMP and PKA are involved the RP (143% Ϯ 26%, at 20 min), but that started 10 s in the suppression of RP. When the PKA activity was after the depolarizations failed to suppress the RP raised by pretreating cultured neurons with Sp-cAMPS-(180% Ϯ 11%, at 20 min) ( Figure 5B ). These results AM (10 M), a PKA activator, the GABA application couindicate that GABA B R activation during or within 1 s after pled with the conditioning depolarizations failed to supthe conditioning depolarizations is sufficient to suppress the RP of GABA response (167% Ϯ 7%, at 20 press the RP. min) (Figures 7C and 7D ). Forskolin (50 M, applied to the bath 5 min before the start of recordings), an activator of adenylyl cyclases, also prevented the RP suppresCa 2؉ Imaging Mintz and Bean (1993) reported that GABA B R activation sion by GABA application coupled with the depolarizations (182% Ϯ 27%, at 20 min) ( Figure 7D ). These results reduces Ca 2ϩ current through P-type Ca 2ϩ channels in a PN. To examine whether this effect causes the suppressuggested that a decrease in PKA activity is involved in the suppression of RP. To examine this issue further, sion of RP, we measured the intracellular Ca 2ϩ concentration in a PN using fura-2 ( Figure 6A ). The conditioning we applied the conditioning depolarizations in the presence of PKA inhibitors. KT5720 (10 M), a specific inhibidepolarizations increased the Ca 2ϩ concentration in both a soma and dendrites ( Figures 6B and 6C) . Baclofen tor of PKA, suppressed the RP of GABA response after the conditioning depolarizations (108% Ϯ 14%, at 20 slightly reduced the depolarization-induced increase in intracellular Ca 2ϩ concentration (Figures 6B-6D) . The min) (Figures 7E and 7F ), suggesting that PKA activity 
